Rare co-existance of disease or pathology Background:
Background
Sclerosing mesenteritis (SM) is usually considered a benign fibroinflammatory process that involves the mesenteric adipose tissue, and is characterized by the presence of fat necrosis and chronic inflammation with or without fibrosis [1] . It is considered a rare condition and current knowledge is mainly based on case reports and small series of patients. There is a discrepancy in the total number of published cases, ranging from 122 to 300 [2] [3] [4] [5] .
SM mainly affects men in their sixth decade of life, and has a variable clinical presentation, although it is often asymptomatic [6] . The diagnosis is usually performed by computed tomography (CT) scan, although tissue biopsy may be needed for confirmation [7, 8] .
The etiology is still unknown, and several associations with other entities have been described, including previous abdominal surgery, infection, trauma, ischemia, autoimmune diseases, and neoplasms [5, 8] . However, the association with high blood glucose levels has not yet been described.
Case Report Case 1
An asymptomatic 51-year-old male patient was diagnosed with non-alcoholic steatohepatitis and type 2 diabetes mellitus (DM2) 2 years previously and was on medication with metformin 500 mg. Physical examination was positive for hepatomegaly. Laboratory data revealed an impaired fasting glucose of 131 mg/dL, HbA1c of 5%, and a GGT 2.7x the upper normal limit (UNL). Abdominal ultrasound showed hepatomegaly and steatosis, with focal spared areas. To clarify this finding, an abdominal CT scan incidentally detected SM. No specific treatment was started for this condition because the patient remained asymptomatic.
Case 2
A 70-year-old male patient was hospitalized due to recent worsening of abdominal pain that had been occurring during the previous 3 years. He described a generalized and "dull" pain of variable intensity, without aggravating or relieving factors.
Past medical history included DM2 (diagnosed 10 years ago), arterial hypertension, dyslipidemia, and psoriasis. He had been treated with metformin + sitagliptin 1000/50 mg, simvastatin 20 mg, and olmesartan + amlodipine 20/5 mg. Physical examination was relevant for a body mass index (BMI) of 26 kg/m 2 and the presence of diffuse abdominal pain on palpation. Blood test results were remarkable for an HbA1c of 7.7% and creatinine 1.4×UNL. A CT scan was performed and revealed SM. Treatment with colchicine 1 mg id was started, with a good response during the following 8 months.
Case 3
A 63-year-old male patient had been followed for 12 years for fosinopril-induced cholestatic liver disease. He was asymptomatic, with unremarkable physical examination results. Past medical history included DM2 (8 years), arterial hypertension, and cholecystectomy. He was treated with glibenclamide 5 mg, nifedipine 60 mg, and ursodeoxycholic acid 400 mg. Physical examination showed a BMI of 28.2 kg/m 2 . Laboratory testing revealed an HbA1c of 6.2%, GGT 3.8×UNL, ALT 1.4×UNL, and alkaline phosphatase (ALP) 2×UNL.
A CT scan conducted as part of the evaluation of his liver disease incidentally detected SM. The patient remained asymptomatic without treatment.
Case 4
A 67-year-old male patient was hospitalized with sepsis and a recent exacerbation of chronic abdominal pain (lasting at least 3 years). Past medical history included DM2 (15 years), arterial hypertension, dyslipidemia, atrial fibrillation, sleep apnea, stroke, and cholecystectomy. He was treated with metformin + vildagliptin 850/50 mg, enalapril 20 mg, atorvastatin 10 mg, rivaroxaban 20 mg, amlodipine 5 mg, fluvoxamine 50 mg, and gliclazide 30 mg. Results of a physical examination were remarkable for diffuse abdominal pain, arrhythmic heart sounds, and a BMI of 30.8 kg/m 2 . Blood tests showed increased inflammatory markers (as a result of infection) and HbA1c of 6.7%. Abdominal ultrasound was unremarkable, and a CT scan showed SM. No other causes for the patient's abdominal complaints were detected, and colchicine 1 mg id was started, with progressive clinical improvement in the following 3 months.
Case 5
An asymptomatic 76-year-old female patient was referred for evaluation due to a chronic liver disease of unknown etiology. She had normal results on physical examination and a relevant history of DM2 (>6 years), hypothyroidism, arterial hypertension, and chronic kidney disease. She was treated with levothyroxine sodium, perindopril, and aminophylline. Laboratory tests revealed mildly elevated liver enzymes and HbA1c was 6.5%. Abdominal ultrasound showed biliary sludge with unspecific changes in the gallbladder that required further evaluation. An abdominal CT scan was performed and SM was incidentally found. No treatment was started, as she remained asymptomatic during follow-up.
Characteristics and associated disorders of these patients are shown in Table 1 .
Discussion
Sclerosing mesenteritis is a rare, usually benign, idiopathic, chronic, non-specific inflammation of the abdominal mesentery [6, 9] . It was first described in 1924 under the name of "retractile mesenteritis" [8] ; since then, many other designations have appeared in the literature, such as mesenteric lipodystrophy, primary liposclerosis, isolated lipodystrophy, mesenteric panniculitis, and Weber-Christian disease [8] .
In 1997, Emory et al. proposed use of the term "sclerosing mesenteritis" to group the 3 major histologic patterns: mesenteric lipodystrophy, mesenteric panniculitis, and retractile mesenteritis [10] .
SM is diagnosed primarily during the sixth decade of life, and it is twice as common in men as in women [11] . It is asymptomatic in most cases, however, Akram et al. found that has an aggressive course in 20% of patients [11] .
The most frequent symptom is abdominal pain (34.6-70%), which can be accompanied by other non-specific symptoms, including fever, nausea, vomiting, anorexia, and unintentional weight loss [1, 11] .
Diagnosis is made, in most cases, with CT imaging alone, but surgical abdominal exploration and biopsy of the mesentery may be required for confirmation in selected cases [12] .
Treatment is reserved for symptomatic cases but since the first description of the disease in 1924, there has been no consensus on the appropriate medical therapy. A variety of anti-inflammatory, immunomodulatory, and anti-fibrotic agents are used to treat the disease, such as colchicine, prednisolone, azathioprine, thalidomide, and tamoxifen [11] .
The lack of consensus regarding treatment may be due to the lack of knowledge about the pathophysiology of SM and the absence of randomized controlled trials regarding this condition, the latter as a result of the low number of reported cases.
In the available literature, a direct correlation of SM with DM or impaired glucose tolerance has not been described. Canyigit et al. and van Putte-Katier et al. estimated the prevalence of DM in SM at 21.6% (11/51 patients) and 8.7% (8/92 patients), respectively [13, 14] , although the statistical association between the 2 conditions has not been assessed. Daumas et al. and Amor et al. reported 2 cases of patients with SM and a history of DM/impaired glucose tolerance [1, 12] . SM and DM2 share some features, which may theoretically link these 2 diseases. Inflammation in DM2 has been recognized to play a role in the development of insulin resistance and its late complications. Several studies showed a probable relationship between pro-inflammatory cytokines (C-reactive protein, IL-6, IL-1, and TNF-alpha), changes in leukocytes populations (adipose tissue macrophages and CD8+ T and Th1 cells), and increased apoptosis and tissue fibrosis (markers of chronic inflammation) in the development of insulin resistance syndrome [15] . The epicenter of this inflammatory activity lies in the abdominal visceral fat tissue, where overnutrition causes hypertrophy and necrosis of adipocytes, leading to macrophage recruitment and activation, thereby linking obesity to insulin resistance [16] [17] [18] . This is further reinforced by the growing evidence of a relationship between adipocytes and the immune system, mediated by pro-inflammatory cytokines, such as leptin [16] .
In inflammatory states, either acute or chronic, leptin levels rise, stimulating various levels of innate and adaptive immune responses. In the adipose tissue, leptin can contribute to macrophage accumulation because it stimulates migration of monocytes/macrophages by increasing diapedesis and monocyte chemotactic protein-1 secretion and also by promoting endothelial cell proliferation/neovascularization [16] .
Thus, one can hypothesize that changes in the mesentery adipose tissue in inflammatory states (SM) may be similar to those described for DM. Histologically, one of the hallmarks of SM is the presence of fat tissue necrosis with foamy macrophages infiltration, alone (lipodystrophy) or associated with other immune cells, such as polymorphonuclear leukocytes and lymphocytes (mesenteric panniculitis) [9] . This is similar to that described in the fat tissue of obese subjects with insulin resistance, in whom macrophages are increased, and chronic inflammation and adipocytes necrosis are also present [15] .
An important observation is that SM is linked to various other pro-inflammatory conditions, especially neoplasms [14] , meaning that SM can be a consequence of or part of the systemic inflammatory response to a certain condition.
As a possible explanation for the 3 stages of SM, one may hypothesize that if the regulatory mechanisms of adipose tissue fail to contain the ongoing macrophage-adipocyte activation, there is a chance that symptomatic SM can occur. This continuous immune-mediated damage to the mesentery can then lead to the fibrotic form of the disease. It is also worth mentioning that the treatment of SM is immunosuppressant/immunomodulatory drugs, which can also corroborate this hypothesis.
Conclusions
In this series, all patients had changes in glucose metabolism. Despite the small sample size and the presence of other confounders (e.g., similar age of incidence for SM and DM), our results suggest a relationship between these 2 entities.
The association SM-DM is reinforced by findings regarding the pathophysiology of DM that focus on the role of fatty tissue inflammatory processes as one of the major contributors to the insulin resistance phenomenon. Further studies with larger samples are warranted.
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